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74 Evolution of EO based Services in India ﬁ,@ﬁ
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-4-. OCEANSAT-2
swil |isFe OCEAN COLOUR MONITOR (OCM-2)

(8 VNIR spectral bands)

» 8-element telecentric lens assembly per band

Time of Pass 12 noon * f-length: 20 mm; f/no.= 4.3
Along track Steering : + 20 deg . FOV:+43 deg
Instruments on Oceansat-2 * 2-element bandpass filter + 1 thermal filter
* OCM-2: Ocean Colour Monitor * 3730 of 6k element linear array CCD device
* OSCAT: Ku-band Scatterometer
« ROSA: ASI’s Radio Occultation Sounder * 12 - bit quantisation
for Atmosphere

* Exposure (gains) : 16 levels

* SNR > 512 at saturation (land reflectance)
* Band-to-band registration : * 0.25 pixel
* MTF>0.26

- * 4 LED’s as onboard cal source per band
(OCM-2 Optics side) (detector head side)

2nd TOCS meeting at San Francisco, USA, June 15-18,2015



-~
-y

Ocean Colour Activities in India ﬁi{{& 0
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OCEAN COLOUR OPERATIONAL DATA PRODUCTS, CAL_VAL & DISSEMINATION

Retrieval algorithms for Ocean colour parameters over case-1 waters, coastal and inland waters

Inversion algorithms for quantifying absorption and backscattering process (IOP estimation)
In-situ database on AOP, IOP and in-water constituent concentrations for seas around India

OCEAN & COASTAL BIOGEOCHEMISTRY

Carbon components (POC, DOC & Phytoplankton Carbon) & Carbon fluxes (Primary, New & Export
production) from satellite

Photo-synthetically Available Radiation (PAR)

Nitrate Estimation using Ocean Colour and SST

Marine Living Resources Management
Marine GIS based Ecosystem Management
Fish Stock assessment using Primary production

CLIMATE CHANGE STUDIES
Decadal scale spatio-temporal phytoplankton variability in the Indian Ocean region

Cyclone induced productivity

APPLICATIONS FROM INDIAN GEOSATIONERY (INSAT-3D) SATELLITE

Mapping Aerosols & dust storms
High temporal resolution SST maps of Indian Ocean
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A~ Update on OCEANSAT-2 OCM &

=

* Removal of yaw
Rotation on
March 13, 2014

» Scene to Scene
mosaic have
improved

« Reduction in
banding on edges

* OCM payload is
working nominally

April 15-16, 2014 OCM-2 Chlorophyll

* Five years of
ocean colour data
around India &
Globe

OCM-2 Chlorophyll
Dec 26-27, 2014
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OCEANSAT-2 OCM 360 m data set for bcean Biology
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Chlorophyll ,3

OCEANSAT-2 OCM
15-16 March

» Massive Phytoplankton Bloom in the Arabian Sea is dominates the ecosystem and causes hypoxia
* Multi year analysis of satellite data show enhancement in bloom area, this is likely to affect fisheries




4 Vicarious Calibration of OCM -2
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Vicarious calibration is considered as a tool for . ;
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"/ -~ Absolute Radiometric Cal &
izraLunar Calibration of OCM -2

Three Moon acquisitions for OCM-2 were done
26-7-2010, 11-11-2011 and 1 Aug 2012

radlance{microwatt/sricm2/nm)

i — — PR —— M
ROLO Model OCM measured 26 July 2010 11 Nov 2011
Comparison of Instrument scaled Irradiance for three dates covering a period of 2010-2012
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Global Monthly products from OCM-2 f;((’
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OCM-2 (GAC) Global Chlorophyll for the month of August 2013




N Inter Sensor companion of OCM & MODIS data
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15-16 March 2012

T ﬁ\‘h‘%‘ 4 Rrs 488 (OCM-2)
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2:

= N W s M N @

x 10
Y=Rrs(490) OCM
X=Rrs(490) MODIS
Y=0.65X+0.002573
R=0.65
RMSE=0.001

Rrs 555 (OCM-2)

Y=Rrs(555) OCM
X=Rrs(555) MODIS
Y=0.74X+0.0015
R=0.85
RMSE=0.0007
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P Reprocessed Global Chlorophyll-a distribution (January, 2012) sfli\g
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Suspended Sediment Product
Gulf of Kachchh, India

>100 mg/L




@4 Coastal eddies and plume dynamics
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OCM-2 SSC overlaid with OSCAR current Sea surface height (Altimeter)




Chlorophyll

34 OCT, 2013
Range: 0-4 (mg/m?)
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.AT' In-situ Bio-Optical data collection ﬁ@ﬁ

Protocols
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=In-situ data collection in collaboration with other

National Institutes and Universities.
=Measurement & Analysis according to Ocean Optics

eRadiometric measurements
eSpectrophotometeric measurements
*HPLC

eFluorometry

*CTD

eMicroscopy

eNutrients

DO

eAncilliary data

eAerosol optical depth

*C13 and N1°> Measurements
*POC & DOC

K Rish90
~f~ Rrs555
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“A-- Dust Strom Monitoring using INSAT-3D Imager on April 04,
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SST Maps from Indian Geostationary Satellite (INSAT-3D) ﬁ@@ﬁ
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=Split Window thermal bands (10.3-11.3, 11.5-12.5)
=Spatial Resolution 4 Km
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INSAT-3D SST (January 31, 2014 Daily Composite) 1273 1§

F4OE 720E on°E 108°F
MODIS (Aqua) SST (January 31, 2014 (Daily
composite)
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Future EO Satellites for Ocean Observation S’ﬁ@ﬂ

Continuity of space observations.....

Ocean &
Atmosphere

W X K

» 13 Band Ocean Colour Monitor
e 2 Bandsfor SST
» Ku Band Scatterometer

Status
 PSLV Launch 2017-18

OCEANSAT-1 OCEANSATZ RISAT-1 SARAL INSAT-3D OCEANSAT3 INSAT-3DR GISAT
GISAT _ .
1999 2009 2018
OCEANSAT-3 Multiple acquisition from
GISAT Geosynchronous Orbit
Global Ocean Coverage Payloads
Payloads

*High resolution MX (50 m) -
VNIR (HRMX-VNIR):

*Hyper spectral VNIR & SWIR:
320m and 192m Res.

*TIR 1.5km (HRMX-TIR)

Status
« PSLV Launch 2016/17
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e Oceansat OCM 3 for assured continuity

e 13 Channels in 400-1010 nm range in
comparison

e 2 Channels around 11 and 12 pm for
Sea Surface Temperature

e Bandwidth 10 nm or lower.
e Polar Sun Synchronous Global Mission

e Local Area Coverage at 360m and
Global Area coverage at 1 Km

e Complete Globe coverage in 2 days

Baseline Design Review (BDR)
for OCEANSAT-3 data
Launch 2018

B New bands

€; / o
Ocean ColourBand®

17 2nd

Band A, Application Potential
No. (nm)
Bl 412 Yellow Substance Absorption
B2 443 Low Chlorophyll-a concentration
B3 490 Moderate Chlorophyll —a concentration
B4 510 High Chlorophyll —a concentration
B5 555 Chlorophyll-areference band
B6 566 Trichodesmium bloom (Phycoerythrin
pigment) detection for nitrogen cycle
B7 620 Algal bloom detection and Sediment
concentration
B8 670 First Baseline for Chlorophyll Fluorescence
B9 681 Chlorophyll Fluorescence detection
B10 710 Second baseline for Chlorophyll fluorescence
Bi1l 780 Atmospheric correction; avoids O, absorption
band
B12 870 Atm. Correction. Good separation from
previous bands. Better for coastal waters
B13 1010 | Atm. Correction. over for coastal waters
SST bands
B14 11250 | Sea surface temperature detection
B15 12250 | Sea Surface Temperature detection
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GISAT: Sensor System

GISAT Payload Features

Sensors Spectral Bands Spectral Region (um) Spatial Res. (m) Swath (km) Remarks

MX- VNIR 6 0.45-0.86 <50 470 MX-Optical

HvySI- VNIR 154 0.38-1.0 320 160 Hyperspectral (5nm )
HySI- SWIR 256 0.90- 2.5 200 190 Hvperspectral (10 nm)
MX-LWIR 6 8.20-12.5 1500 470 Thermal

Scan modes of GISAT

10°%10°

= HyS-SWIR

e : R MX-VNIR
SECONDARY | - e = 1/
MIRROR = _“-j' 705

> HyS-VNIR

= | "FCO
: MX-LWIR
- 1584.37 - -

5°%5° 3000km*3000km  1000km+1000km | !
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- OCEAN & Atmosphere EO Missions — Near Future &4 ¢ I'F

NASA-ISRO SYNTHETIC APERTURE RADAR (NISAR) b

Design & Development of Dual frequency (L & S Band) Radar Imaging
Satellite jointly by ISRO & NASA

= Estimating agricultural biomass over full duration of crop cycle
= |mproving the forest biomass estimates
= Monitoring disasters like flood, oil slick, forest fire, etc.

= Regional level applications - Ground water monitoring, coastal zone
studies, landslide, land subsidence studies, Mangrove characterization, etc

Local time: 18:00 hrs

J

Orbit 747km = Science applications like Monitoring the dynamics of ice sheets/ mountain
6AM/ 6PM glaciers, Assessing soil moisture in the agricultural fields, etc.
.
5 T )
SCATSAT-1 ISRO-JPL collaboration
. AVIRIS — Airborne flights in
Wind Vector Data for cyclone . g
. ; India
Forecasting and numerical
modeling
- Coastal Ocean Colour Theme
Payload
Ku-Band Pencil Scatterometer
Orbit : 720 km

Thank You
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